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(57) ABSTRACT 

A three-wheeled vehicle includes a main frame assembly 
having a steering head disposed on a front portion of the main 
frame assembly, a front fork assembly pivotably coupled to 
the steering head, a front wheel rotatably supported by the 
front fork assembly, a rear frame coupled to a rear portion of 
the main frame assembly, a rear axle assembly coupled to at 
least one of the main frame assembly and the rear frame, a pair 
of rear wheels rotatably supported by the rear axle assembly, 
an engine-transmission assembly Supported by the main 
frame assembly and positioned between the front wheel and 
the pair of rear wheels, and a body including a first mounting 
portion directly mounted to the main frame assembly, and a 
second mounting portion directly mounted to the rear frame. 
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THREE-WHEELED VEHICLE 

FIELD OF THE INVENTION 

0001. The present invention relates to vehicles, and more 
particularly to three-wheeled vehicles. 

BACKGROUND OF THE INVENTION 

0002 Three-wheeled motorcycles or “trikes' are typically 
manufactured using a motorcycle frame as its foundation. 
Usually, a conventional or slightly modified motorcycle 
frame is used in combination with a rear frame, which is 
typically mounted to a rear portion of the conventional motor 
cycle frame. A trunk body, in turn, is usually mounted directly 
to the rear frame. 

SUMMARY OF THE INVENTION 

0003. In manufacturing such three-wheeled motorcycles 
or trikes, tolerance Stack-up from the conventional motor 
cycle frame, the rear frame, and the trunk body may some 
times lead to misalignment of the trunk body with the con 
ventional motorcycle frame. 
0004. The present invention provides, in one aspect, a 
three-wheeled vehicle including a main frame assembly hav 
ing a steering head disposed on a front portion of the main 
frame assembly, a front fork assembly pivotably coupled to 
the steering head, a front wheel rotatably supported by the 
front fork assembly, a rear frame coupled to a rear portion of 
the main frame assembly, a rear axle assembly coupled to at 
least one of the main frame assembly and the rear frame, a pair 
of rear wheels rotatably supported by the rear axle assembly, 
an engine-transmission assembly Supported by the main 
frame assembly and positioned between the front wheel and 
the pair of rear wheels, and a body including a first mounting 
portion directly mounted to the main frame assembly, and a 
second mounting portion directly mounted to the rear frame. 
0005. The present invention provides, in another aspect, a 
method of manufacturing a three-wheeled vehicle. The 
method includes providing a main frame assembly having a 
first boss and a second boss extending from a rear portion 
thereof, coupling an engine-transmission assembly to the 
main frame assembly, securing a rear frame to the first boss of 
the main frame assembly, providing a trunk body including a 
first mounting portion and a second mounting portion, secur 
ing the first mounting portion directly to the second boss of 
the main frame assembly, and securing the second mounting 
portion directly to the rear frame. 
0006. Other features and aspects of the invention will 
become apparent by consideration of the following detailed 
description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 is a side view of a three-wheeled vehicle 
embodying the present invention. 
0008 FIG. 2 is a front perspective view of the three 
wheeled vehicle of FIG. 1, with portions removed. 
0009 FIG. 3 is a bottom, rear perspective view of the 
three-wheeled vehicle of FIG. 2. 
0010 FIG. 4 is an exploded, front perspective view of the 
three-wheeled vehicle of FIG. 2, illustrating a main frame 
assembly, a rear frame, and a trunk body. 
0011 FIG. 5 is a rear perspective view of a portion of the 
main frame assembly. 
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0012 FIG. 6 is an exploded, rear perspective view of a 
portion of the main frame assembly and the rear frame of the 
portion of the three-wheeled vehicle of FIG. 2. 
0013 FIG. 7 is an exploded, rear perspective view of a 
portion of the three-wheeled vehicle of FIG. 2. 
0014 FIG. 8 is a side, partial cutaway view of the 
assembled intermediate frame, rear frame, and trunk body of 
the three-wheeled vehicle of FIG. 2. 
0015. Before any embodiments of the invention are 
explained in detail, it is to be understood that the invention is 
not limited in its application to the details of construction and 
the arrangement of components set forth in the following 
description or illustrated in the following drawings. The 
invention is capable of other embodiments and of being prac 
ticed or of being carried out in various ways. Also, it is to be 
understood that the phraseology and terminology used herein 
is for the purpose of description and should not be regarded as 
limiting. The use of “including.” “comprising,” or “having 
and variations thereofherein is meant to encompass the items 
listed thereafter and equivalents thereofas well as additional 
items. Unless specified or limited otherwise, the terms 
“mounted,” “connected,” “supported, and “coupled and 
variations thereofare used broadly and encompass both direct 
and indirect mountings, connections, Supports, and cou 
plings. Further, "connected and “coupled are not restricted 
to physical or mechanical connections or couplings. 

DETAILED DESCRIPTION 

10016 FIG. 1 illustrates a three-wheeled vehicle 10, com 
monly known to those skilled in the art as a “trike.” including 
an engine-transmission assembly 14, a multi-piece frame 18, 
a front fork assembly 22, a rear axle assembly (not shown), a 
front wheel 30, a pair of rear wheels 34 (only one of which is 
shown in FIG. 1), a seat 38, and a fuel tank 42. The frame 18 
Supports the engine-transmission assembly 14, the front fork 
assembly 22, the seat 38, and the fuel tank 42. The frame 18 
includes a steering head 44 that pivotally supports the front 
fork assembly 22, which, in turn, supports the front wheel30. 
The front fork assembly 22 includes a pair of handlebars 46 
for steering the vehicle 10. The rear axle assembly is coupled 
to the frame 18 at a rear end of the vehicle 10 and rotatably 
supports the rear wheels 34. The seat 38 is coupled to the 
frame 18 and is configured for supporting a rider. The fuel 
tank 42 is supported by the frame 18 and provides fuel to the 
engine-transmission assembly 14. 
0017. The engine-transmission assembly 14 is coupled to 
the frame 18 beneath the seat 38 between the front wheel 30 
and the rear wheels 34 of the vehicle 10. With continued 
reference to FIG. 1, the engine-transmission assembly 14 
includes an engine 50 and a transmission 54, which comprise 
distinct, independent components of the assembly 14. The 
engine 50 comprises a V-twin engine 50 supported by the 
frame 18 forward of the transmission 54. The engine 50 
includes an output shaft (not shown), such as a crankshaft, 
which includes a primary drive sprocket (not shown) for 
driving a primary chain (not shown) in a conventional manner 
to power the transmission 54. 
(0018. With reference to FIGS. 2-4, the multi-piece frame 
18 includes a main frame assembly 58 and a rear frame 62 
coupled to the main frame assembly 58. In the illustrated 
construction of the three-wheeled vehicle 10, the main frame 
assembly 58 includes a first or a main frame 66 and a second 
or a tail frame 70 fastened to the main frame 66 (see FIG. 4). 
Alternatively, the main frame assembly 58 may be configured 
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as a unitary structure. With continued reference to FIG.4, the 
main frame 66 includes the steering head 44, a pair of Sub 
stantially longitudinal frame members 74 configured to Sup 
port the engine-transmission assembly 14, a pair of down 
tubes 78 extending between the steering head 44 and the 
longitudinal frame members 74, and a frame backbone 82. 
The main frame 66 also includes a pair of rear frame members 
86 extending between the longitudinal frame members 74 and 
the frame backbone 82. In the illustrated construction of the 
three-wheeled vehicle 10, the rear frame members 86 are 
forgings that are welded to the longitudinal frame members 
74 and other portions of the frame 66 (e.g., the frame back 
bone 82). The rear frame members 86 also each include a 
pivot 90 configured to receive a pin or axle (not shown) for 
pivotably mounting the rear axle assembly. Alternatively, the 
rear frame members 86 may be made from any appropriate 
process Such as a casting process, or the rear frame members 
86 may comprise a rear portion of the main frame 66 that does 
not support the rear axle assembly. As a further alternative, the 
main frame 66 may have any of a number of different con 
figurations. 
0019. With reference to FIGS. 4-6, the main frame 66 
includes a plurality of mounts 94a-94d and the tail frame 70 
includes a plurality of mounts 98a-98d that engage the 
respective mounts 94a-94d of the main frame 66. As shown in 
FIGS. 4 and 5, two of the mounts 94a, 94b on the main frame 
66 extend in a direction substantially parallel with the longi 
tudinal frame members 74, while the remaining mounts 94c, 
94don the main frame 66, respectively, extend upwardly from 
the rear frame members 86 at an oblique angle relative to the 
longitudinal frame members 74. Alternatively, the mounts 
94a-94d may be oriented on the main frame 66 in any of a 
number of different ways to connect to the tail frame 70. 
0020. With reference to FIGS. 4-6, the mount 94a on the 
main frame 66 includes a mounting portion 102, configured 
as a projection, and the corresponding mount 98a on the tail 
frame 70 includes a coupling portion 106, configured as a 
recess, into which the mounting portion 102 is at least par 
tially received. Further, the mount 94b on the main frame 66 
includes a mounting portion 110, configured as a recess, and 
the corresponding mount 98b on the tail frame 70 includes a 
coupling portion 114, configured as a projection, into which 
the mounting portion 110 is at least partially received. Alter 
natively, the locations of the mounting portions 102,110 may 
be reversed, and the locations of the coupling portions 106, 
114 may be reversed to correspond with the reversed mount 
ing portions 102, 110. Also, the main frame 66 may alterna 
tively include only a single mounting portion 102 or 110 or 
more than two mounting portions 102,110. Likewise, the tail 
frame 70 may alternatively include only a single coupling 
portion 106 or 114 or more than two coupling portions 106, 
114. 

0021. With reference to FIGS. 4 and 5, the mounting por 
tion 102 includes dual threaded apertures 118 extending 
through the mount 94a, while the coupling portion 106 
includes dual non-threaded apertures 122 extending through 
the mount 98a. However, the mounting portion 110 includes 
dual non-threaded apertures 126 extending through the 
mount 94b, and the coupling portion 114 includes dual 
threaded apertures 130 extending through the mount 98b. 
0022. With continued reference to FIGS. 4 and 5, the 
mount 94c includes a Substantially planar mounting face or 
surface 134 and a threaded aperture 138 extending through 
the mount 94c, while the mount 98c includes a substantially 
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planar coupling face or Surface 142 and a non-threaded aper 
ture 146 extending through the mount 98c. The mount 94d 
includes a substantially planar mounting face or surface 150 
and a non-threaded aperture 154 extending through the mount 
94d. The mount 98d includes a substantially planar coupling 
face or surface 162 and a threaded aperture 162 extending 
through the mount 98d. With reference to FIG. 4, each of the 
mounts 98a-98d is coupled to a corresponding tube of the tail 
frame 70 (e.g., by welding, using a press-fit, etc.). Alterna 
tively, each of the mounts 98a-98d may be formed integrally 
as a single piece with the corresponding tubes of the tail frame 
T0. 

(0023. With reference to FIGS. 4 and 5, the mounting por 
tion 102 of the mount 94a and mounting surface 134 of the 
mount 94c are outboard-facing with respect to a longitudinal 
axis 166 of the frame 18, while the coupling portion 106 of the 
mount 98a and coupling surface 142 of the mount 98c are 
inboard-facing with respect to the longitudinal axis 166. 
However, the mounting portion 110 of the mount 94b and the 
mounting surface 150 of the mount 94d are inboard-facing 
with respect to the longitudinal axis 166, while the coupling 
portion 114 of the mount 98b and the coupling surface 158 of 
the mount 98d are outboard-facing with respect to the longi 
tudinal axis 166. As a result, the tail frame 70 may be 
assembled to the main frame 66 by bringing into engagement 
the coupling portions 106, 114 and the respective mounting 
portions 102,110 in a direction substantially transverse to the 
longitudinal axis 166 (see FIG. 4). Likewise, the tail frame 70 
may be assembled to the main frame 66 by bringing into 
engagement the coupling Surfaces 142,158 and the respective 
mounting surfaces 134, 150 in a direction substantially trans 
verse to the longitudinal axis 166. In this manner, the mounts 
94a-94d are brought into engagement Substantially simulta 
neously with the respective mounts 98a-98dinanticipation of 
fastening the tail frame 70 to the main frame 66. 
0024. With continued reference to FIG. 4, fasteners 170 
(e.g., a threaded bolt and washer) are inserted through the 
apertures 122 in the mount 98a, and then inserted into the 
corresponding aligned threaded apertures 118 in the mount 
94a. The fasteners 170 may be hand-tightened, causing the 
coupling portion 106 to engage or wedge against the mating 
mounting portion 102. In a similar manner, fasteners 170 are 
inserted through the apertures 126 in the mount 94b, and then 
inserted into the corresponding aligned threaded apertures 
130 in the mount 98b. The fasteners 170 may be hand-tight 
ened, causing the coupling portion 114 to engage or wedge 
against the mating mounting portion 110. The fasteners 170 
may be further tightened using conventional hand tools (e.g., 
wrenches or ratcheting sockets), causing the coupling por 
tions 106, 114 to wedge against and lock to the respective 
mounting portions 102, 110. Additional fasteners 170 are 
inserted through the apertures 146, 154 in the respective 
mounts 98c, 94d, and threaded into the threaded apertures 
138, 162 in the respective mounts 94c, 98d. 
0025. With reference to FIGS. 4, 6, and 7, the rear frame 62 
includes a boss 174 on each side of the rear frame 70 to which 
one end of a suspension component (e.g., a strut; not shown) 
is mounted. The other end of the Suspension component is 
mounted to the rear axle assembly. As such, the Suspension 
loading or the forces exerted by the strut initially pass through 
the rear frame 62 and the tail frame 70 before being trans 
ferred to or reaching the main frame 66. Additional braces 
178 are also utilized to interconnect the front portion of the 
tail frame 70 and the rear portion of the tail frame 70. 
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0026. With reference to FIG. 6, the tail frame 70 includes 
dual rearwardly-extending bosses 182, each having a 
threaded aperture 186therein, positioned on opposite sides of 
the longitudinal axis 166. Additional bosses 190, each having 
a threaded aperture 194 therein, are positioned in close prox 
imity to the respective bosses 182. With continued reference 
to FIG. 6, the rear frame 62 includes respective mounting 
plates 198, each having an aperture 202 aligned with a boss 
182 on the tail frame 70 and sized to least partially receive the 
boss 182 on the tail frame 70. The bosses 182 extend farther 
in the rearward direction of the vehicle 10 (i.e., from the front 
wheel30 to the rear wheels 34) than the bosses 190. Each of 
the plates 198 also includes a plurality of apertures 206 
aligned with the respective threaded apertures 194 in the 
bosses 190. In addition, the rear frame 62 includes a plurality 
of perches or mounts 210, each having a non-threaded aper 
ture 214 therein, the purpose of which will be described in 
greater detail below. 
0027. With reference to FIGS. 1-4, the three-wheeled 
vehicle 10 includes a trunk or storage compartment 218 
coupled to and supported by the multi-piece frame 18 of the 
vehicle 10. With reference to FIG.3, the storage compartment 
218 includes a body 222 having an interior surface 224 defin 
ing a cavity 226, in which accessories or other items (e.g., 
clothing, spare parts, removable parts, etc.) may be stored. 
The storage compartment 218 also includes a lid (not shown) 
that is selectively movable to open and close an opening 230 
in the body 222 to selectively allow and prevent access to the 
cavity 226. Respective fenders 234 are coupled to either side 
of the body 222 to at least partially cover the rear wheels 34 
(see FIG. 3). In the illustrated construction of the three 
wheeled vehicle 10, the fenders 234 are separate and distinct 
components from the body 222 of the storage compartment 
218, and are secured to the body 222 by fasteners (e.g., bolts, 
rivets, etc.). Alternatively, the fenders 234 may be integrally 
formed as a single piece with the body 222 of the storage 
compartment 218. 
0028. In the illustrated construction of the three-wheeled 
vehicle 10 of FIG. 8, the body 222 includes a plurality of 
apertures 238 formed in a first mounting portion or side wall 
242 of the body 222, through which respective fasteners 246 
(e.g., bolts) are inserted to secure the side wall 242 to the 
respective bosses 182 extending from the tail frame 70. Alter 
natively, at least a portion of the fasteners 246 may be inte 
grally formed as a single piece with the side wall 242 (e.g., the 
bolt). In addition, the body 222 includes a plurality of aper 
tures 250 formed in a second mounting portion or lower wall 
254 of the body 222, through which respective fasteners 258 
(e.g., bolts) are inserted to secure the lower wall 254 to the 
mounts 210 on the rear frame 62. Likewise, in an alternative 
construction of the vehicle 10, at least a portion of the fasten 
ers 258 may be integrally formed as a single piece with the 
lower wall 254 (e.g., the bolt). 
0029. With reference to FIG. 6, during manufacture of the 
three-wheeled vehicle 10, the rear frame 62 is initially aligned 
with the tail frame 70 using the respective bosses 182 on 
either side of the longitudinal axis 166 as guides. Particularly, 
the rear frame 62 is aligned with the tail frame 70 by at least 
partially positioning the bosses 182 within the respective 
apertures 202 in the mounting plates 198 of the rear frame 62. 
This, in turn, provides alignment of the apertures 206 in the 
mounting plates 198 with the threaded apertures 194 in the 
respective bosses 190 on the tail frame 70. Fasteners 262 (e.g., 
bolts) are inserted through the apertures 206 in the mounting 
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plate 198 and threaded into the threaded apertures 194 of the 
bosses 190 to secure the mounting plates 198 of the rear frame 
62 against the respective bosses 190, thereby securing the rear 
frame 62 directly to the tail frame 70. 
0030. With reference to FIG. 7, after the rear frame 62 is 
secured to the tail frame 70, the body 222 of the storage 
compartment 218 may be directly coupled to the tail frame 70 
by fastening the side wall 242 of the body 222 to the respec 
tive bosses 182 on the tail frame 70 (see FIG. 8). In this 
manner, the body 222 of the storage compartment 218 is 
aligned with the tail frame 70, thereby reducing the potential 
for misalignment between the storage compartment 218 and 
other body panels mounted to the main frame assembly 58 
due to tolerance Stack-up between the main frame assembly 
58 and the rear frame 62. With continued reference to FIG. 8, 
after the side wall 242 of the body 222 is secured to the 
respective bosses 182 on the tail frame 70, the body 222 of the 
storage compartment 218 may be directly coupled to the rear 
frame 62 by fastening the lower wall 254 of the body 222 to 
the respective mounts 210 on the rear frame 62. Alternatively, 
the lower wall 254 may be fastened to the respective mounts 
210 before the side wall 242 is fastened to the respective 
bosses 182 extending from the tail frame 70. 
0031. Various features of the invention are set forth in the 
following claims. 
What is claimed is: 
1. A three-wheeled vehicle comprising: 
a main frame assembly including a steering head disposed 

on a front portion of the main frame assembly; 
a front fork assembly pivotably coupled to the steering 

head; 
a front wheel rotatably supported by the front fork assem 

bly: 
a rear frame coupled to a rear portion of the main frame 

assembly; 
a rear axle assembly coupled to at least one of the main 

frame assembly and the rear frame; 
a pair of rear wheels rotatably supported by the rear axle 

assembly; 
an engine-transmission assembly Supported by the main 

frame assembly and positioned between the front wheel 
and the pair of rear wheels; and 

a body including 
a first mounting portion directly mounted to the main 

frame assembly, and 
a second mounting portion directly mounted to the rear 

frame. 
2. The three-wheeled vehicle of claim 1, wherein the main 

frame assembly includes a boss, and wherein the first mount 
ing portion is secured to the boss on the main frame assembly. 

3. The three-wheeled vehicle of claim 2, wherein the boss 
includes a threaded aperture therein, and wherein the first 
mounting portion is secured to the boss by a fastener at least 
partially received within the threaded aperture. 

4. The three-wheeled vehicle of claim3, wherein the main 
frame assembly includes a second boss abutted by a portion of 
the rear frame. 

5. The three-wheeled vehicle of claim 4, wherein the sec 
ond boss includes a threaded aperture therein, and wherein 
the rear frame is secured to the second boss by a fastener at 
least partially received within the threaded aperture. 

6. The three-wheeled vehicle of claim 4, wherein the first 
boss extends in a direction away from the steering head far 
ther than the second boss. 
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7. The three-wheeled vehicle of claim 2, wherein the rear 
frame includes an aperture through which the boss of the main 
frame assembly is at least partially received. 

8. The three-wheeled vehicle of claim 7, wherein the rear 
frame includes a plate in which the aperture is positioned. 

9. The three-wheeled vehicle of claim 7, wherein the main 
frame assembly includes a second boss, wherein the rear 
frame includes a second aperture through which the second 
boss of the main frame assembly is at least partially received, 
and wherein the first and second bosses are located on the 
main frame assembly on opposite sides of a longitudinal axis 
through the main frame assembly. 

10. The three-wheeled vehicle of claim 9, wherein the first 
and second bosses extend in a direction Substantially parallel 
with the longitudinal axis of the main frame assembly. 

11. The three-wheeled vehicle of claim 1, wherein the main 
frame assembly includes 

a first frame having the steering head and a first mount; and 
a second frame including a second mount coupled to the 

first mount with a threaded fastener, wherein the rear 
frame is directly coupled to the second frame. 

12. The three-wheeled vehicle of claim 11, wherein the 
second frame includes a boss, wherein the rear frame includes 
an aperture through which the boss of the second frame is at 
least partially received, and wherein the first mounting por 
tion is secured to the boss on the second frame. 
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13. The three-wheeled vehicle of claim 1, wherein the body 
includes a pair offenders covering the respective rear wheels. 

14. The three-wheeled vehicle of claim 1, wherein the body 
includes a trunk cavity disposed between the rear wheels. 

15. A method of manufacturing a three-wheeled vehicle, 
the method comprising: 

providing a main frame assembly having a first boss and a 
second boss extending from a rear portion thereof; 

coupling an engine-transmission assembly to the main 
frame assembly: 

securing a rear frame to the first boss of the main frame 
assembly; 

providing a trunk body including a first mounting portion 
and a second mounting portion; 

securing the first mounting portion directly to the second 
boss of the main frame assembly; and 

securing the second mounting portion directly to the rear 
frame. 

16. The method of claim 15, wherein securing the first 
mounting portion includes fastening the first mounting por 
tion directly to the second boss of the main frame assembly. 

17. The method of claim 15, further comprising: 
aligning an aperture in the rear frame with the second boss 

on the main frame assembly; and 
inserting the second boss through the aperture in the rear 

frame. 


